This is an Accepted Manuscript of the article Galafassi, D., Kagan, S., Milkoreit, M.,
Heras, M., Bilodeau, C., Bourke, S. J., ... & Tabara, J. D. (2018). "Raising the
temperature': the arts on a warming planet. Current Opinion in Environmental
Sustainability, 31, 71-79 available online at https://doi.org/10.1016/j.cosust.2017.12.010
©2018. This manuscript version is made available under the CC-BY-NC-ND 4.0 license.

‘Raising the Temperature’: The Arts in a Warming Planet

Diego Galafassi'®, Sacha Kagan?, Manjana Milkoreit’, Maria Heras*, Chantal Bilodeau’,
Sadhbh Juarez-Bourke®, Andrew Merrie!, Leonie Guerrero!', Gudrin Pétursdéttir’, J. David

Tabara*

Affiliations

! Stockholm Resilience Centre, Stockholm University

2 Institute of Sociology and Cultural Organization (ISCO), Leuphana University Liineburg,
Scharnhorststr. 1, 5-213, 21335 Liineburg, Germany

3 Department of Political Science, Purdue University, West Lafayette (IN), USA

4 Institute of Environmental Science and Technology (ICTA) - Autonomous University of Barcelona
(UAB) Edifici ICTA-ICP, Campus de la UAB, 08193 Cerdanyola del Valles, Barcelona

3> The Arctic Cycle, 19 South Road, Bloomingdale, NJ 07403, USA, chantal@thearcticcycle.org
®Methods Center, Leuphana University Liineburg, Universitdtsallee 1, 21335 Liineburg, Germany,
s.juarez_bourke@leuphana.de

" Institute for Sustainability Studies, University of Iceland, Saemundargata 10, Reykjavik 107, Iceland,
gudrun@hi.is

Corresponding author

Diego Galafassi: diego.galafassi@su.se

Invited contribution to Special Issue in COSUST, 1.5°C Climate Change and Social

Transformation - Issue 2: 2018


mailto:s.juarez_bourke@leuphana.de
1509430
Cuadro de texto
This is an Accepted Manuscript of the article Galafassi, D., Kagan, S., Milkoreit, M., Heras, M., Bilodeau, C., Bourke, S. J., ... & Tàbara, J. D. (2018). `Raising the temperature': the arts on a warming planet. Current Opinion in Environmental Sustainability, 31, 71-79 available online at https://doi.org/10.1016/j.cosust.2017.12.010 ©2018. This manuscript version is made available under the CC-BY-NC-ND 4.0 license. 



Abstract

The search for decisive actions to remain below 1.5°C of global temperature rise will require
profound cultural transformations. Yet our knowledge of how to promote and bring about
such deep transformative changes in the minds and behaviours of individuals and societies is
still limited. As climate change unravels and the planet becomes increasingly connected,
societies will need to articulate a shared purpose that is both engaging and respectful of
cultural diversity. Thus, there is a growing need to “raise the temperature” of integration
between multiple ways of knowing climate change. We have reviewed a range of literatures
and synthesized them in order to draw out the perceived role of the arts in fostering climate
transformations. Our analysis of climate-related art projects and initiatives shows increased
engagement in recent years, particularly with the narrative, visual and performing arts. The
arts are moving beyond raising awareness and entering the terrain of interdisciplinarity and
knowledge co-creation. We conclude that climate-arts can contribute positively in fostering
the imagination and emotional predisposition for the development and implementation of the

transformations necessary to address the 1.5°C challenge.



1. Introduction

Attempts to stay below a 1.5°C global temperature rise will require profound cultural
transformations. While climate scientists and economists seek to identify scenarios in which
there is a chance of meeting the 1.5°C target [1-3], other areas of knowledge and culture are
developing approaches to engage critically and expand the imaginative foundation for
possible pathways that would allow us to reconnect human prosperity to the dynamics of

Earth’s ecosystems [4-7].

As climate change impacts biophysical, social, economic and political systems, it is best seen
not solely as a technical problem but as a challenge requiring cultural, adaptive and creative
responses [1,8], in which transformations in social-ecological systems are a key strategy to
mitigate and adapt to climate change [9]. Transformations are conceptualized and studied in
diverse ways but overall they refer to fundamental changes in structure, function and relations

at the personal, political and practical spheres of interdependent social, ecological and
technical systems, leading to new patterns of interactions and diverse outcomes [10-12].

When applied to global sustainability, the notion of transformations is commonly used to
claim that fundamental changes in current social-ecological systems are necessary (ibid).
Cultural transformations are those that affect the cultural roots of groups and societies,

including beliefs, behaviours, values and worldviews [13-16].

In the quest for transformative change, many have recognized the need for mobilizing
multifaceted sources of knowledge and value systems to provide a robust understanding of the
complexities of climate change and generate multiple pathways toward sustainable and
equitable social-ecological systems [17]. However, there is limited understanding of how to
do that in practice. Despite increasing interest in the “human dimension” of global
environmental change across a variety of disciplines [8,18-23], the arts are a forgotten
dimension in IPCC reports: a word search in [IPCC ARS shows that the term “arts” (in the
sense of artistic practice) does not appear [24]. In this article, we position the arts as key
contributors to processes related to social learning, as they are particularly well-suited to give

access to sources of knowledge and to drive action relevant for climate transformations. We



first review the most recent literature on climate-related art and examine artistic projects

undertaken over a 17-year time period (2000-2016).

2. Why do the arts matter on a warming planet?

A world where the increase in average global temperatures is limited to only 1.5°C above pre-
industrial levels requires a wide range of innovative actions in specific contexts. Current
climate change research seeks to inform and help societies address the critical biophysical and
social challenges brought on by global warming. So far, this work has focused on managing
carbon emissions and adaptating to climate impacts [14]. Despite advances in climate
adaptation literature, limited knowledge is available on how to promote and bring about

transformative changes in the cultural dimensions of climate change [20].

Scholars have called for strengthening the integration of social sciences and the humanities in
global environmental change research [23,25-27] or for a “cultural turn” in climate change
action [22]. This is related to the growing realisation of the inability of dichotomies such as
those between fact/value or nature/culture to make sense of the objects of sustainability and
to prompt broader and more significant engagements towards social-ecological
transformations [7,18]. Various disciplines in the social sciences and humanities have begun
to frame climate change as a dynamic cultural and societal force capable of re-shaping
humanity’s relationship with nature, and spurring a deeper inquiry into the existential aspects

of human life [8,28] (Figure 1).

{ FIGURE 1 HERE }

Figure 1. An artistic illustration of climate change as a cultural and societal force capable of

spurring inquiries into a wider range of aspects of human life.

Along similar lines, some authors have called for a “humanistic climate response” that
understands people as the solution [29] and pays attention to the human experience: affect and

emotions, human values, subjectivity and the possibilities for the fulfilment of human



potential [30]. Increasingly, we observe a discursive shift towards an understanding that both
the impacts of and solutions to climate change are deeply mediated by culture [31].
Researchers are beginning to see cultural change as a set of key learning mechanisms from
which possible solutions to climate change could emerge [29]. In this sense, the 1.5°C
challenge is the ultimate expression of our “learning race” towards sustainability [32]: Will
societies learn fast enough to meet the multifaceted changes in beliefs, perceptions,

behaviours and practices required for climate transformations?

The multifaceted challenges of climate change cannot be addressed by science alone. It is
often easier to provide risk assessments and model the problem than to agree on the actions
that need to be taken in specific contexts to address those risks. Sound decisions depend on
both factual understanding and values [33]. Improving societies’ capacities to respond to
climate change requires an open and engaging transdisciplinary processes with large and
diverse populations aimed at sharing experiences, co-creating knowledge and reimagining
public goals [20]. While the effective communication of climate science is an important
component of public mobilization, and making climate change more personally relevant has
been suggested as a key predictor for climate change engagement [34], public engagement
hinges on complex social and psychological mechanisms [35,36]. Due to the nature of climate
change [19], individuals face “psychological barriers” with regard to mitigation and
adaptation actions [36] in addition to economic and communication challenges. As such,
inclusive processes and methods that go beyond conventional science communication and
fear-inducing representations [37] are required to make climate change meaningful for large

numbers of people in the shared quest for transformation.

The creation of meaning involves more than narrowly-defined cognitive (i.e. logico-
deductive) aspects of climate change; it calls for the inclusion of ethical, affective and
aesthetic knowledges, which affect how humans interpret and assign value to certain aspects
of the world [23,38]. Inasmuch as engagement with climate change goes beyond an
understanding of the biophysical phenomena to encompass care and multiple forms of

connection, the arts could provide a powerful conduit for such engagement [39].

Historically, artists and artistic practices have played a central role in major societal
transformations by heralding shifts in mindsets, opening up new political horizons and

providing — sometimes even forcing — the creation of novel spaces for reflexivity and



experimentation [40]. Art has confronted humanity’s greatest challenges, such as war,
inequality, disease, and many others, providing social spaces for grief and reconciliation and
the renewal of human consciousness [41-43]. A unique characteristic of artistic inquiry is its
ability to engage with more-than-rational, non-reductive knowledge and experiences of the
world in their living qualitative complexity. As such, it reveals layers of partly contradictory
dynamic tensions beyond orderly conceptual models [21] thereby making questions more
relevant and exploring their existential values [44] rather than short-circuiting them in the
search for “solutions” [45]. Many forms of artistic expression seek to address such complexity

while not being off-putting [46,47].

To the extent that social change occurs first in emotions and second in people’s minds
(rationales and moral judgement), artistic engagement can be central to climate change-related
societal transformations. It is of no surprise therefore that climate-related art has emerged as a
cultural response to the social, behavioural and political challenges posed by climate change.
Artistic practices offer “possibilities for revealing limitations of existing knowledge systems
and foster experiences that promote novel ways of understanding and responding to climate

change, more attentive to our embodied, imaginative and emotional experiences” [42].

3. The reach of climate-related arts

In global change and sustainability literature, arts have been argued to play a variety of roles
in transformations (Table 1). These relate to the potential of art experiences to open up
creative engagement, support reflexivity and act as a principal conduit for cultural renewal.
Art may extend climate change engagement towards the affective and personal experience,
which may become a force that can help close the gap between what we know and what we

actually do about climate change [15,48].

Table 1. Dimensions of climate change transformations processes possibly accessible through

the arts. Source: Author

Dimensions Potential role of the arts References




Creative imagination and Potential to create spaces for active [21]
serendipity experimentation and imagination, fostering
creative thinking. Serendipity is an integral part
of emergent and resilient responses
Dealing with difficult emotions Create safe spaces of disclosure and sharing [38,49,50]
and dilemmas
Engaging storytelling Narratives combine cognitive with emotional [51]
resources in the depiction of specific experiences,
offering increased comprehension, interest and
engagement of audiences
Science communication Enrich narrative, visual and experiential aspects [52,53]
of communication and extend its reach
Possibilities for political Hybrid experiences that bring together art, [54]
engagement science and climate change can be fertile ground
for collective action by creating sites of
encounter, public scrutiny, meaning negotiation
and trust
Exploring futures imaginatively Develop metaphors, imagery and narratives of [55]
alternative futures
Pre-figuring potential futures Develop and perform direct intervention, [56]
through direct action experimentation and re-designing in daily
situations and social systems
Engaging with values and beliefs | Unveil values and beliefs behind action and [36]
perception, connecting with personal and
collective drivers of action
As part of transdisciplinary Artists as active participants of a [56,57]
learning processes of knowledge transdisciplinary process integrating multiple
integration learning and processes and involving multiple
ways of knowing
Shifting awareness and openness The arts may provide access to different sources [58,59]
to more-than-human worlds of cognitive, emotional and sensual experience,
opening up sensibilities to extended ecologies
and more-than-human worlds
Coupling cultural systems with Art can reveal materially and directly what is [6,60]

social-ecological change

happening in social-ecological systems which
may lead to the attuning of human perception,
value systems and worldviews to changes in the

biosphere




Embracing social-ecological Art embraces uncertainty and tends to trace the [21,61]
complexity ways in which society and nature are intertwined.
This approach may open up alternative modes of

relations to nature beyond “command-and-

control”

Climate art is growing within the diversity of contemporary artistic approaches [62-64].
Climate-related art is connected to other artistic traditions like “land art” and the art
movements that emerged from the 1960s and 1970s environmental movement, and to work in
the arena of art-science [54]. Earlier artistic engagements with global climate change emerged
from the genre of “ecological art” from the late-1970s, with work such as “Lagoon Cycle”
(1974-1982) by Helen and Newton Harrison and some of their more recent work [65]. The
topic then became widespread in photography and film, as exemplified by the documentary
“An Inconvenient Truth”, which was a central piece of awareness raising in the late-2000s

[66].

More recently, there has been a proliferation of different art forms engaging with the topic of
climate change. In this review, we explore these developments by mapping out recent
initiatives that deal explicitly, at least in part, with the topic of climate change, either in

content or form, or as articulated by the creators.

We compiled a catalogue of artworks — processes or outcomes of a specific art practice — and
art projects — initiatives, exhibitions and on-going networks of artistic curation and
collaboration. The primary sources for the catalogue entries came from expert consultations
and Internet searches in English and Spanish (see supplementary material for extended
methodological considerations). Keywords search included the generic “climate change and
art” and specific art forms, such as “climate change and film” or “climate change and
theatre”. Focusing on the years 2000-2016, we surveyed 199 climate artworks and 102
climate art projects and initiatives from around the world. We chose art initiatives that deal
explicitly, at least in part, with the topic of climate change, either in content or form, or that
are defined as such by their creators. The goal of this analysis was to elucidate the ways in

which the arts have contributed to climate change mitigation, adaptation and transformations.



Since the early 2000s, the number of climate art engagements has significantly increased
(Figure 1 and Figure 2). The years 2009 and 2015 were particularly active years, perhaps
because of decisive UNFCCC COP meetings where heads of states attended the climate
negotiations in person. Although not comprehensive, our catalogue shows greater activity in
the US, UK and France. Art projects and initiatives generally span multiple disciplines. The

majority of artworks are in literature, theatre, film and installations (Figure 4).

We analysed the descriptions of climate art projects to understand projects’ goals and gain
insight into the way artists and project leaders view their contribution to climate
transformations. The objective of this analysis is not to propose a framework of categories but
to offer insight on the range of orientations that drive climate art engagements. A caveat here
is that the context of artistic production is very complex, and a particular project might have
several goals and those goals may be only loosely defined [53]. We identified five major
clusters of partially overlapping project orientations. About half of the climate art projects we
found aim to create a new intellectual and emotional awareness of climate change; they use
the arts as a means to visualize planetary change and shift perceptions of climate effects and
risks. Some of these initiatives envision art as a process that helps people engage with climate
change on a deeper emotional and personal level. These initiatives address the challenging
emotions caused by climate change like hopelessness, sadness, loss, grief and trauma.
Another portion (about 18%) of recent projects seek to foster dialogue amongst and between
various sectors and to create extended networks amongst artists, scientists and society, e.g.,
promote transdisciplinary practices. These projects often explore new vocabularies to
conceive and speak about climate change, and new ways of relating to the world. Related to
this, a third cluster of projects is focused on using creativity, inspiration, positive stories and
support thinking towards finding practical solutions. Yet another set of projects (a further
18% of entries) concentrates on imaginative futures and visioning. In fact, a climate change

science fiction genre (cli-fi) has emerged [67].

{ FIGURE 2 HERE }

Figure 2. Here, we illustrate the increase over time in the number of art projects present in the
compiled climate-related art catalogue. These are growing networks of initiatives, cultural

actors, artists and practitioners.
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{ FIGURE 3 HERE }

Figure 3. Representation of the number of artworks present in the climate-related art

catalogue.

Though this would require further exploration that is beyond the scope of this review, we
noticed that the most prominent biophysical phenomena featured in artworks are the melting
ice in the Arctic and the rising seas. There seems to be less focus on other issues such as
ocean acidification, loss of species diversity and emergence of infectious diseases, for
example. Two-thirds of the projects we found related to visualizing the planet’s changing
ecosystems deal with the Arctic. This suggests that artistic production has been greater in
relation to changes in certain geographical areas and not others. Public imagination (at least in
the West) and imagery of climate change might be biased towards certain areas, and climate
change might be perceived as, or imagined to be, a limited set of biophysical changes, e.g.

melting ice and sea level rise.

{ FIGURE 4 HERE }

Figure 4. Art forms present in the climate-related art catalogue.

4. Raising the temperature on knowledge integration: More-than-

rational ways of thinking and acting

In the early 2000s, there were already calls for artists to engage with climate change [68] as it
was becoming apparent that climate science alone was not sufficient to motivate the public
and politicians to act across multiple scales [69]. In the last decade, artistic engagement with

climate change has been framed primarily through its ability to provide an accessible channel
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to connect with phenomena that are unpredictable, often difficult to comprehend and seem
remote in time and space. Awareness-raising has been a major component of these early
works, although a few of them were met with criticism because they arguably generated a

sense of powerlessness [68].

Our review reveals increased artistic activity in a variety of expressive forms especially from
the late 2000s onwards (Figure 2). Although the role of the arts in climate change
transformations has been stated as needed repeatedly, there are relatively few studies on the
impacts of artistic engagement with climate change. We are also doubtful whether such
studies could even be designed given the limited availability of social science tools and
methodologies. Our review gained insight about the general orientations of these projects, but
it does not assess whether particular goals were achieved and how these achievements might
have contributed to transformations. Such research would require more clearly stated goals
from the projects, and a broad assessment approach, involving multiple methods [53].
Another approach would be to develop artworks and forms of artistic expression as part of a
research project explicitly designed from the onset to address these critical and as yet

unanswered questions.

We also observe a wave of artistic initiatives and projects, mostly in Europe, focused on, or
containing a strong component of, co-creation and co-design by scientists, artists,
practitioners and communities in the development of knowledge and solutions (about 20% of
projects have such qualities). These projects emphasize broad dialogue rather than awareness
raising. They unfold through the practice of transdisciplinarity and futures-making, and use
the freedom of artistic practices to expand the epistemological repertoire and explore
dimensions and facets of climate change that are not accessible through standard scientific

methods.

One example is the interactive art installation “Sustainability in an Imaginary World” [70].
Co-designed by scientists and artists, the work distinctly moves beyond the notion of ‘sharing
information’ about a problem to deliberately make use of the aesthetic experience of
audiences to pose questions of experience, affect, creativity and self-reflection. As a result
[70], the project embraced a plurality of meanings about the future, while seeking to empower
audiences to imagine plural futures. Another example [71] is the use of participatory drama to

understand sources of vulnerability, risks and resilience in communities in Kenya.
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Although admittedly in the early stages of development, these multidisciplinary projects
suggest that the arts can play an important role in “raising the temperature” in social learning,
cultural innovation and knowledge integration relevant to climate transformations [20]. In this
second wave, climate-related art is not solely communicative; it is a process of opening up
imaginative spaces where audiences can move more freely and reconsider the role of humans
as responsible beings with personal agency and stakes in a changing world. Artistic
engagements may therefore be able to bring to the surface, often in unique ways, the
assumptions underpinning different knowledge systems, beliefs as well as the affective,
ethical and moral dimensions of climate change. The arts may operate as “spaces of
possibility”, accelerating systemic and institutional (social, political and cultural) innovation
[52,56]. Because of their wide reach and freedom to explore multiple realities, artistic
practices are able to link climate change to a variety of other human challenges, potentially
developing more meaningful forms of engagement. The range of potentially devastating
impacts of climate change across vast areas of society requires spaces for reflection that invite
citizens to frame such challenges in ways that make sense and are relevant to them. Artistic
works are usually concerned with deepening questions rather than providing answers and
solutions. This quality can be fundamental in the co-creation of innovative solutions to
address the current climate quandary. In this sense, the arts represent a potential public space
that can open up the framing of a particular problem, rather than closing down the
possibilities for action, limiting solutions, and presenting problems framed exclusively by

experts.

5. Conclusion

Social learning, a key component of climate transformations, requires spaces of creativity and
innovation. Artists have been working to make climate change culturally meaningful both at
the very personal and collective levels. We found an increasing number of artworks, projects
and networks on climate-related arts, especially in the last decade. These cultural and creative
engagements suggest the potential of the arts to inspire and open up multiple ways of

engaging large amounts of people with the challenge of climate change.

Earlier work was primarily concerned with raising awareness about the biophysical

phenomena of climate change. In recent years, artistic engagements have sought to develop
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knowledge integration processes, in particular through the practice of imaginative futures and
performance. Claiming that arts have an important role to play in transformations does not
mean to approach art in an instrumental way. On the contrary, what makes art a unique
contributor is its freedom to pursue open-ended explorations of any topic through an ever-
expanding set of practices not wedded to finished ‘outcomes’ or ‘solutions’. This is an
important aspect to keep present while there is also a need to research the actual agency and
contribution of artistic processes in particular contexts of societal climate transformations. Art
in climate transformations is best seen as an open inquiry process, unconstrained by standard
scientific methods, and involving not just artists and scientists but also communities and
change agents across multiple domains of action. Its unique qualities lie in challenging taken-
for-granted convictions, often in an engaging and creative way, a process that can lead to new

ways of perceiving, understanding and acting upon climate change.

It is in this way that the arts can play a unique role in the integration of knowledge, emotions
and moral judgement to support social learning in the face of the global climate threat. Future
research could seek to better understand the actual contribution of artistic processes as path-
making strategies in societal climate transformations. The arts provide fresh approaches that
can support societies in thinking, feeling and narrating their experiences of complex issues of
socio-ecological change. Artistic engagements are becoming sites of active experimentation,
enacting novel social-ecological relationships and leading to more-than-rational explorations
of current systems and possible futures. They create spaces in which the normative aspects of
climate change can be addressed, and thus negotiated and redefined through collaborative
processes. This may empower citizens to take an active role in co-constructing the meaning of
nature in society, and it may also help to reframe current risks and vulnerabilities as spaces

for social innovation.

In short, moving towards a future that remains below a 1.5°C global temperature rise requires
developing “narratives of hope” [72]. Art can provide a means to envision, express and shape
the kind of society we collectively want to create. In this sense, climate change becomes an
opportunity to open up spaces of collaboration and innovation, and to transform our

relationship to the planet Earth.

14



Acknowledgements

Visualizations by Alfonso M. Cuadrado, architect and draughtsman from aRRsa! Creative
Platform (arrsa.org). We thank Isak Stoddard and two reviewers for insightful comments on
the manuscript. This research has received funding support from the EU project
IMPRESSIONS - Impacts and Risks from High-End Scenarios: Strategies for Innovative
Solutions (www.impressions-project.eu; EC FP7/2007-2013 grant no 603416). Diego

Galafassi acknowledges the support of the Strategic Research Program EkoKlim at
Stockholm University through the Swedish Research Council for Environment, Agricultural

Sciences and Spatial Planning (FORMAS).

15


http://arrsa.org/
http://www.impressions-project.eu/

References

Papers of particular interest, published within the review period, have been highlighted as:

* of special interest

** of outstanding interest

Anderson K, Peters G: The trouble with negative emissions. Science 2016,
354:182-183.

Rockstrom J, Gaftney O, Rogelj J, Meinshausen M, Nakicenovic N,
Schellnhuber HJ: A roadmap for rapid decarbonization. Science 2017,
355:1269-1271.

Millar RJ, Fuglestvedt JS, Friedlingstein P, Rogelj J, Grubb MJ, Matthews HD,
Skeie RB, Forster PM, Frame DJ, Allen MR: Emission budgets and pathways
consistent with limiting warming to 1.5 °C. Nature Geosci 2017, 5:917-8.

Kates RW, Clark WC, Corell R, Hall JM, Jaeger CC, Lowe I, McCarthy JJ,
Schellnhuber HJ, Bolin B, Dickson NM, et al.: Sustainability Science.
Science, 292(5517), 641-642.

Steffen W: Planetary boundaries: Guiding human development on a
changing planet. Science 2015, 347(6223), 1259855.

Folke C, Jansson S, Rockstrom J, Olsson P, Carpenter SR, Chapin FS, Crepin
AS, Daily G, Danell K, Ebbesson J, et al.: Reconnecting to the Biosphere.
Ambio 2011, {40}:{719-738}.

** Maggs D, Robinson J: Recalibrating the Anthropocene - Sustainability in

the Imaginary World. Environmental Philosophy. 2016 Nov 8.

This paper addresses the ontological dimensions that the notion of the Anthropocene brings to

sustainability and positions sustainability beyond its traditional scientific foundation. Through

this perspective, the authors argue for the importance to include subjective dimensions and

that interpretive social sciences and humanities gain essential roles.

10.

Hulme M: Why We Disagree About Climate Change. Cambridge University
Press; 2009.

Pelling M, O’Brien K, Matyas D: Adaptation and transformation. Climatic
Change 2014, 133:113-127.

Patterson J, Schulz K, Vervoort J, Adler C, Hurlbert M, van der Hel S, Schmidt

16



1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

A, Barau A, Obani P, Sethi M and Hissen N: ‘Transformations towards
sustainability’ Emerging approaches, critical reflections and a research
agenda. Earth System Governance Working Paper, 2015, 33.

Olsson P, Galaz V, Boonstra WJ: Sustainability transformations: a resilience
perspective. £E&S 2014, 19:art].

O’Brien K, Sygna L: Responding to climate change: The three spheres of
transformation. Proceedings of Transformation in a Changing Climate 2013

Moore M-L, Riddell D, Vocisano D: Scaling Out, Scaling Up, Scaling Deep:
Strategies of Non-profits in Advancing Systemic Social Innovation. Journal
of Corporate Citizenship 2015, 2015:67-84.

O’Brien K, Selboe S: Climate Change as an Adaptive Challenge. In Edited by
O’Brien K, Selboe E. Cambridge University Press; 2015:1-23.

O’Brien K: Global environmental change II: From adaptation to deliberate
transformation. Progress in Human Geography 2012, 36:667-676.

Beddoe R, Costanza R, Farley J, Garza E, Kent J, Kubiszewski I, Martinez L,
McCowen T, Murphy K, Myers N: Overcoming systemic roadblocks to
sustainability: The evolutionary redesign of worldviews, institutions, and
technologies. Proceedings of the National Academy of Sciences of the United
States of America 2009, 106:2483—-2489.

Tschakert P, Tuana N, Westskog H, Koelle B, Afrika A: T CHANGE: the role
of values and visioning in transformation science. Current Opinion in
Environmental Sustainability. 2016 Jun 30;20:21-5.

Lovbrand E, Beck S, Chilvers J, Forsyth T, Hedrén J, Hulme M, Lidskog R,
Vasileiadou E: Global Environmental Change. Global Environmental Change
2015, 32:211-218.

Moser SC: Communicating climate change: history, challenges, process and
future directions. WIREs Clim Change 2010, 1:31-53.

* Tabara JD, Clair ALS, Hermansen EAT: Transforming communication and
knowledge production processes to address high-end climate

change. Environmental Science and Policy 2017, 70:31-37.

This paper argues for the need of finding novel ways of producing, framing and
communicating climate knowledge in order to move towards solutions. Frames public
engagement and culture as part of a transformative processes to address climate change.

21.

22.

Kagan S: Cultures of sustainability and the aesthetics of the pattern that
connects. Futures 2010, 42:1094-1101.

Buckland D: Climate is culture. Nature Climate Change 2012, 2:137-140.

17



23.

24.

25.

26.

27.

28.

Castree N, Adams WM, Barry J, Brockington D, Biischer B, Corbera E, Demeritt
D, Dufty R, Felt U, Neves K, Newell P: Changing the intellectual climate.
Nature Climate Change. 2014 Sep 1;4(9):763-8.

Intergovernmental Panel on Climate Change: Climate Change 2014: Mitigation
of Climate Change: Working Group III Contribution to the Fifth Assessment
Report of the Intergovernmental Panel on Climate Change. In Climate Change
2007. Cambridge University Press; 2014:25-94.

Reid WV, Chen D, Goldfarb L, Hackmann H, Lee YT, Mokhele K, Ostrom E,
Raivio K, Rockstrom J, Schellnhuber HJ, et al.: Earth System Science for
Global Sustainability: Grand Challenges. Science 2010, 330:916-917.

Hulme M: Meet the humanities. Nature Climate Change. 2011 Jul 1;1(4):177.

Fischer J, Manning AD, Steffen W, Rose DB, Daniell K, Felton A, Garnett S,
Gilna B, Heinsohn R, Lindenmayer DB, et al.: Mind the sustainability gap.
Trends in Ecology & Evolution 2007, 22:621-624.

* Yusoff K, Gabrys J: Climate change and the imagination. WIREs Clim
Change 2011, 2:516-534.

Reviews the role of imaginative practices from the arts and humanities in the context of

29.

30.

31.

32.

33.

34.

35.

climate change and explores the linkages between scientific practices and
imaginative forms.

O'Brien KL: Climate change and social transformations: is it time for a
quantum leap? WIREs Clim Change 2016, doi:10.1002/wcc.413.

Moser SC: Whither the heart (-to-heart)? Prospects for a humanistic turn in
environmental communication as the world changes darkly. Handbook on
Environment and Communication. London: Routledge 2014.

Adger WN, Barnett J, Brown K, Marshall N, O’Brien K: Cultural dimensions of
climate change impacts and adaptation. Nature Climate Change, 3(2), 112.

Tabara JD: Social learning to cope with global environmental change and
unsustainability. In: Lockie S, Sonnenfeld D, Fisher D The Routledge
international handbook of social and environmental change. 2013. Routledge,
London, UK. ch21

Dietz T: Bringing values and deliberation to science communication.
Proceedings of the National Academy of Sciences of the United States of America
2013, 110:14081-14087.

Scannell L, Gifford R: Personally Relevant Climate Change. Environment and
Behavior 2011, 45:60-85.

Briigger A, Dessai S, Devine-Wright P, Morton TA, Pidgeon NF: Psychological

responses to the proximity of climate change. Nature climate change 5, no. 12
(2015): 1031

18



36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Stoknes PE: What we think about when we try not to think about global
warming: toward a new psychology of climate action. Chelsea Green
Publishing; 2015.

O’Neill S, Nicholson-Cole S: “Fear Won't Do It.” Science Communication
2009, 30:355-379.

Norgaard KM: Living in denial: Climate change, emotions, and everyday life.
MIT Press; 2011.

Maggs D: Artists Of The Floating World: Rethinking Art-Sustainability
Relations In The Late Days Of Modernity. PhD diss., University of British
Columbia, 2014.

Belfiore E, Bennett O: The social impact of the arts. An Intellectual History,
London 2008.

Mesch C: Art and politics: a small history of art for social change since 1945.
IB Tauris; 2013.

Eisner EW: The Arts and the creation of Mind. Yale University Press, New
Haven and London; 2002.

Boal A: Theater of the Oppressed. Pluto Press; 2000.

Barone T, Eisner EW: Arts based research. Sage; 2011.

Bateson G: Steps to an ecology of mind: Collected essays in anthropology,
psychiatry, evolution, and epistemology. University of Chicago Press; 1972.

Sullivan G: Art practice as research: Inquiry in visual arts. Sage; 2010.

Baden MS, Wimpenny K: A practical guide to arts-related research. Springer;
2014.

Wirth V, Prutsch A, Grothmann T: Communicating Climate Change
Adaptation. State of the Art and Lessons Learned from Ten OECD
Countries. GAIA - Ecological Perspectives for Science and Society 2014, 23:30—
39.

Randall R: Loss and Climate Change: The Cost of Parallel Narratives.
Ecopsychology 2009, 1:118-129.

Kingsnorth P, Hine D: The dark mountain manifesto. Available at http://dark-
mountain.net/about/manifesto 2009, accessed in March 2017

Dahlstrom MF: Using narratives and storytelling to communicate science
with nonexpert audiences. Proceedings of the National Academy of Sciences of
the United States of America 2014, 111:13614-13620.

Doyle J: Mediating climate change. Ashgate Publishing, Ltd; 2013.

19



53.

54.

Lesen AE, Rogan A, Blum MJ: Science Communication Through Art:
Objectives, Challenges, and Outcomes. Trends in Ecology & Evolution 2016,
31:657-660.

** Gabrys J, Yusoff K: Arts, Sciences and Climate Change: Practices and

Politics at the Threshold. Science as Culture 2012, 21:1-24.

Discusses how arts can provides ways to register, communicate and address climate change.

55.

47.

Milkoreit M: The Promise of Climate Fiction-Imagination, Storytelling and
the Politics of the Future. Reimagining Climate Change. Routledge Publishing
2016.

** Kagan S: Artistic research and climate science: transdisciplinary learning
and spaces of possibilities. Journal of Science Communication 2015,

14(1):C07.1-C07.8. [COT].

This paper discusses how resilience in communities is linked to creativity and envisions how

artistic research and climate science can engage in a shared transdiciplinary learning process

that can ultimately nurture resilience.

57.

58.

59.

Athayde S, Silva-Lugo J, Schmink M, Kaiabi A, Heckenberger M: Reconnecting
art and science for sustainability: learning from indigenous knowledge

through participatory action-research in the Amazon. Ecology and Society
2017, 22:art36—12.

Abram D: The spell of the sensuous: Perception and language in a more-
than-human world. Vintage; 2012.

* Miles M: Representing nature: art and climate change. Cultural
Geographies 2010, 17:19-35.

Explores art exhibitions dealing with environmental and climate change to discuss a particular

60.

61.

62.

63.

form of artistic engagement, i.e. intervention-as-art. The article also discusses
challenges of distance and representation in cultural work.

Tabara JD, Chabay I: Coupling Human Information and Knowledge Systems
with social-ecological systems change: Reframing research, education, and
policy for sustainability. Environmental Science & Policy 2013, 28:72-82.

Allen CR, Angeler DG, Garmestani AS, Gunderson LH, Holling CS: Panarchy:
Theory and Application. Ecosystems 2014, 17:578-589.

Smith P, Howe N: Climate Change as Social Drama: Global Warming in the
Public Sphere. Cambridge University Press; 2015.

Giannachi G: Representing, performing and mitigating climate change in
contemporary art practice. Leonardo 2012, 45:124—-131.

20



64.

65.

66.

67.

Duxbury L: A Change in the Climate: New Interpretations and Perceptions
of Climate Change through Artistic Interventions and Representations.

Weather Climate And Society 2010, 2:294-299.

Harrison HM, Harrison N, Kruse P, Reschke K: The Time of Force Majeure:
After 45 Years Counterforce is on the Horizon. Prestel; 2016.

Dunlap RE, Brulle RJ: Climate change and society: Sociological perspectives.
Oxford University Press; 2015.

* Johns-Putra A: Climate change in literature and literary studies: From cli-
fi, climate change theater and ecopoetry to ecocriticism and climate change

criticism. WIREs Clim Change 2016, 7:266-282.

The article reviews and outlines the sub-field of cli-fi in literature studies.

68.

69.

70.

71.

72.

Moser SC, Dilling L: Creating a Climate for Change, Communicating
Climate Change and Facilitating Social Change. Cambridge; 2007.

Lorenzoni I, Pidgeon NF: Public Views on Climate Change: European and
USA Perspectives. Climatic Change 2006, 77:73-95.

Bendor R, Maggs D, Peake R, Robinson J, Williams S: The imaginary worlds
of sustainability: observations from an interactive art installation. Ecology
and Society 2017, 22:art17-11.

Brown K, Eernstman N, Huke AR, Reding N: The drama of resilience:
learning, doing, and sharing for sustainability. Ecology and Society 2017,
22:art8-8.

Moser S, Berzonsky CL: Hope in the Face of Climate Change: A Bridge
Without Railing. httpsusannemoser.comdocumentsMoser-
BerzonskyHopeinthefaceofclimatechangereviewdraft--.pdf 2015. Accessed April
2017.

21



22



Theater and Performance
Film

Installation

Plastic arts

Other

Music

Novel

Opera

Virtual Reality

Game



o o G ‘v'\’,ﬂ;‘\ /
o .)%

Oy

mtenhons



NUMBER
OF

PROJECTS

55

16
% (‘ AR ) YW
= vf’ lE A\\EN NG :
24 ISP/ AN 2 \\2
'é,; /j 1ANSS) 7Nk
S ” 7 ‘L J
Sy i i

iy
2 2 A

- -, Q% J \0‘ iy
=T /e \»W SRS s 8 €
~— A _::iz:', NS =2 /. N %5 / 0 A{\‘ it

e e G )

H RN

47 '[ ! T T U T L U T U T i T
2003 2004 2005 2006 200% 208 207 200 2044 2002 2013 2044 2048 2046



NUMBER
OF

ARTWORKS 32

R =

2005 2001 2005 2006 2007 209 1000 20M 2017 203 208 2005 Mg YeR



Conflict of interests

All authors declare no conflict of interests.






1.5°C Climate Change and Social Transformation - Special Issue in COSUST, Issue 2: 2018
Galafassi et al. ‘Raising the Temperature’: The Arts in a Warming Planet
Supplementary material

Supplementary Material

Contents
1. Methodological CONSIAETATIONS .......eeeeeiieriiieiiieeiieetie et ettt et e st e seee et eeeaeeesnaeesnseesnteesnseesnseeenneeas 2
1.1.  Arts and climate transformations HteTatUIe. .........cc.eerueeriieeriieriie ettt 2
1.2.  Definitions of climate-related arts ..........cccoeeeiireiieenieeeieeee et 2
1.3.  Development method of the climate-related arts catalogue...........coceeeeriineiniiniencncneennee. 2
| I ) (<o 1021 ) 0 1<) o ISP 3
1.5.  The architecture and development of catalogue ..........ccccuveviiiriiiiriiiiiieeeeeee e 3
L T N 1P 13 £ SR URRS 4
1.0, 1 COUNIIIES ...uvieutieetie et e et e ettt e et e eteeetteetteetaeessaeesateesnseesnseesaseeenseeesnseesnseesnsaesnseesnsaeennseennseenns 5
2. SUPPOIING RESUILS ...ouviiiiiiiiii ettt ettt e et e et este e st e e sabeeenteeenseeeseeeenseesnseeennes 5
2 N I ] | SRS 5
2.2, NUMDET OF PTOJECLS ..eeiutiiiiieiiie ettt ettt ettt e e st e st ee et e e staeesnteesnteesnseesnneeenseenn 6
2.3, NUMDBET O QIEWOTKS ....eeieiiieeiie ettt ettt e st e et ee et eesnaeesabeesnseesaseesnneeenseeas 6
2.4, Art forms (IN QrtWOTKS) ..ecoiuviiiiiiiiieeiiieeciee ettt e e e e e e ir e e e e are e e e irreeesatbeeeesareeeesnsseeeennnens 6
s T o (0} (101 £ {0 T 1 USSP 7
3. Other climate ChANGE TEVIEWS .....cccueiiiiiieeiieeiieeiee ettt et et e st eseteesbee e seeessaeessseesneeesnseesnseeenneean 7
I ] {3 (<) 1 L1 USSR 8



1.5°C Climate Change and Social Transformation - Special Issue in COSUST, Issue 2: 2018
Galafassi et al. ‘Raising the Temperature’: The Arts in a Warming Planet
Supplementary material

1. Methodological considerations

1.1. Method for mapping art and climate transformations literature

The first part of the article outlines the current perception across various literatures of the links between
art and climate transformations. We used a number of approaches to identify relevant literature. First, a
Web of Science (WoS) search was conducted using the search terms “art*” AND “transform*” AND
“climate* change*”. Most of the search results did not relate to art and after a screening process, the
remaining 25 articles did not capture the linkages we were searching for. Second, we complemented this
approach by developing a reference list compiled by the co-authors. All co-authors have worked within
the field of art and sustainability, and some have focused on climate change in the North and the South.
Finally, further references were found during the compilation of the climate-related art database (see
below). Ultimately, the works selected for this study provide a thorough, though not complete, list of
climate change-related art that reflect central arguments about art and climate transformations.

1.2. Definitions of climate-related art

Although the term climate-related art is not defined in art literature, we found it useful for this particular
review. The term emphasises the attribution of “meaning” to a specific work. In art, the question “what
is it about?” is often challenging. To define the term “climate-related art,” we focused on activities,
gestures, and interventions conducted through an art practice (such as performance, installation, music,
film, theatre, and others) that are not necessarily nor exclusively aimed at communicating climate
change, but are inspired or catalysed by the general discourse or scientific findings on climate change.
We take climate-related artworks to be those whose content and themes are centred on climate change
or those works the artists themselves define as being related to climate change.

1.3. Method for development of the climate-related art catalogue

We separated climate-related art into artworks, i.e. singular creations or events, and projects, i.e. long
term initiatives, networks and projects.

The process for building the catalogue is described in Table 1. Two primary sources were used: expert
consultation and web searches. We recognize that a significant number of climate-related art is not
shown on websites, and that our methodological approach (Google searches) favours works from
English-speaking countries. We sought to complement this by consulting with experts. Expert
consultation supports the trends identified in the quantitative analysis.

Table 1. Process for the development of the catalogue

Step | Task Description

1 Author and expert consultation As a starting point for the catalogue, all co-authors
were asked to identify climate change-related art
projects/artworks that they were aware of.

2 General Google keyword search Google keyword search (including “climate change”
AND “art”, etc.). This allowed for more specific art
form searches: “climate change” AND “film” OR
“theatre” OR “installation” OR “music” OR
“photography” OR “drawing” OR “plastic arts” OR
“sculpture” OR “street art” OR “game” OR
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“performance”. These searches turned up specific
examples of artworks and projects, as well as
websites that featured various collections of works.

3 Tracing the path from artworks to
exhibitions and projects

After identifying the most important projects that
address climate change, we researched whether
these had been part of any exhibitions in order to
trace whether they were part of larger climate art
projects.

4 Targeted Google keyword searches

These included searching the largest and most
prestigious art museums. In addition, since initial
Google searches returned projects mostly from the
Western world, we searched specific countries (e.g.
South Africa, Brazil, China) to broaden our scope.

1.4. Selection criteria

We have included artworks that address climate change in their content, and artworks where the artists
themselves considerer the work to be about climate change. To further guide our project selection, we
used three sub-criteria that relate to the projects’ or artworks’ entry point in relation to climate change.
1) Climate-related themes: Projects dealing with a specific climate change-related theme, like
sea level rise, water scarcity, etc.
2) Climate change discourse: Projects inspired by climate change discourse and ideas around
urgency, unequal effects, etc.
3) Place-based: Projects that explore a particular place, e.g. the Arctic, the city of Maputo,
Mozambique, etc. Some projects might have a mix of different approaches and entry points.

To be included in the catalogue, at least one of the criteria needed to be met.

1.5. The architecture and development of the catalogue

Each artwork and project was classified according to the fields in Table 2.

Table 2. Catalogue fields

Field

Description

Identifier

Incremental number

Artwork or project name

Identification name

Project relationship

Internal link between artworks and projects

Institution/Initiator

Name of those conducting the project or artwork

Type

Artwork or Project (see Table 3 for further details)

Key narrative

Narrative description of the artwork or project as stated in artists or
key reference

Art form

The artistic practice

Detailed art form

For those that have multiple art forms we listed which

Number of people involved

Estimate of engagement

Country Country(ies) involved
Publication If any publication has been done about it
Web link Web page address
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Key contact Contact of the initiators
Date Year(s) of activity

Table 3. Types of projects or artworks

Type Dimensions

Project A project is a carefully planned undertaking that is often designed to last over
a period of time.

Platform A platform provides an online space for exchange and dialogue.

Campaign A campaign is instrumental and wants to achieve a specific goal (usually not
long-term).

Exhibition Exhibitions are presentations of more than one artworks organized by an

institution. We only included exhibitions that explicitly had climate change as
a main theme.
Network Networks are collaborative initiatives.

Festival A festival is an organized series of special events taking place during a rather
short period of time.

1.6. Analysis

We conducted a qualitative analysis with a thematic analysis approach of the narrative statements
available online used by initiators to describe artworks and projects. The goal was to identify climate-
related themes and main goals (general orientations). Two of the authors identified climate-related
themes (Table 4) and principal orientation of the (Table 5) by reading narratives independently and
discussing definitions. Two authors coded the statements separately. Inter-coder reliability was
addressed by discussing discrepancies (less than 10%).

Table 4. Climate related themes found in the project and artworks narratives

Climate related theme Description

Futures Seeking to identify desirable futures. Exploring multiple possible
futures including dystopian ones.

Making phenomena visible Representation of the biophysical impacts of climate change;

Making problems visible across scales, developing networks;
Visualizing planet’s changing ecosystems

Human-nature relations Finding novel ways to address how humans perceive and interact
with nature

Climate responses Identify, inspire and catalyse climate action

Risks Raising awareness of risks and impacts of climate change, not only
biophysical but in other domains

Place-based stories Centred around local narratives of climate change
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Table 5. Final list of core orientations of projects

Goal Description

Risk perception and awareness To raise awareness about phenomena, risks and solutions.
Information sharing and dealing with emotional responses.

Future scenarios To develop visions of the future or explore a range of
imaginative futures.

Dialogue To foster dialogue and facilitate interactions among various
actors; knowledge integration.

Emotional and personal connection To encourage emotional connection to a particular cause or
place. Bringing climate change near.

Networks To support climate action and connections.

1.6.1 Countries

We used the country where the artwork or project was presented. The artist’s country of residence was
not taken into consideration. Focusing on the presenting country may indicate where climate-related art
is institutionalized and where funding is available.

2. Supporting results

2.1. Totals

We have identified 199 artworks. Some artworks have been presented over the course of more than one
year, therefore the total adds up to a number greater than 199.

We have identified 102 climate projects.
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2.2. Number of projects
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2.5. Project orientation

We acknowledge that these five categories overlap. Our objective with these was not to create a
framework for future analysis but to give the reader an idea of the range of goals artists have
expressed. Projects tend to fit into more than one category but were categorized according to what we
identified as being the main goal of the project. For instance, a project might use a participatory
approach to explore possible futures, and through that process create networks. In that case, if the
main goal of the project was to create a set of possible futures, we classified it as “Futures.” If
dialogue was framed as the most important aspect, we categorized it as “Dialogue.”

Futures
18% Risk
perception
42%

Emotional
and personal
15%

3. Other climate change reviews

Climate-related art in specific disciplines has been reviewed by other studies. Climate change literature
was reviewed by Trexler (2015) and Johns-Putra (2016). According to Johns-Putra (2016), climate
change has emerged in the last five years as a dominant theme in literature, primarily in fiction. Other
fields of literature also engaged are theatre and ecopoetry.

We added the number of novels mentioned by the Johns-Putra (2016) study to the catalogue. This data
was used to analyse the number of artworks (Figure 3 in the main text). Up until 2011, Johns-Putra
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(2016) found “about 30 novels” that fit the climate change fiction definition: “Fiction concerned with
anthropogenic climate change or global warming as we now understand it.” In the past five years,
another “20 or so climate change novels [have appeared] that have gained significant critical and public
attention”. Their definition matches our definition of climate-related art.
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